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(S) Roof apparatus. 

(5?) A roof apparatus (1) is disclosed, which com- 
prises a plurality of light collecting members (3), 
each of the light collecting members having a 
pair of (left and right) vertical members (6), an 
upper horizontal member (7), a lower horizontal 
member (8), and a transparent plate (9). The 
upper horizontal member (7) is disposed at a 
ridge side end of the vertical members (6), the 
lower horizontal member is disposed at an 
eaves side end of the vertical members, the 
transparent plate is disposed on the inner 
periphery of the vertical members, the upper 
horizontal member, and the lower horizontal 
member, and the light collecting members are 
connected in a slope direction of a roof. The 
lower horizontal member (8) has a transparent 
plate holding piece, a transparent plate contact 
wall, and a cover piece, the transparent plate 
holding piece being adapted to hold an eaves 
side end of the transparent plate. The transpa- 
rent plate contact wall has a thickness which is 
smaller than the thickness of the transparent 
plate, the cover piece is adapted to cover an 
upper portion of the upper horizontal member 
of an adjacent eaves side light collecting mem- 
ber and extends from the upper end of the 
transparent plate contact wall. 
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Background of invention 

The present invention relates to a roof apparatus 
suitable for a solar energy collecting roof. 

Description of the Related Art 

The applicant of the present invention has dis- 
closed a light collecting frame for a roof as Japanese 
Patent Laid-Open Publication No. 241157/1991. The 
light collecting frame has a transparent plate which is 
disposed in a space defined by a transparent plate 
support member, a lower horizontal member, and an 
upper horizontal member. At a lower front end of the 
lower horizontal member, a recess which is fitted to 
the upper horizontal member is defined. On an upper 
surface at an eaves side edge of the lower horizontal 
member, a transparent plate contact wall which has 
nearly the same thickness as the transparent plate is 
disposed. 

Summary of the Invention 

An object of the present invention is to provide a 
roof apparatus for having a well drainage in the eaves 
direction of the roof, effectively flashing a connecting 
portion between a lower horizontal member and an 
upper horizontal member, preventing dust, rubbish, 
and the like from staying on the upper surface of a 
transparent plate, and suppressing a decrease of light 
collecting efficiency. 

The present invention is a roof apparatus, com- 
prising a plurality of light collecting members, each of 
the light collecting member having a pair of (left and 
right) vertical members, an upper horizontal member, 
a lower horizontal member, and a transparent plate, 
the upper horizontal member being disposed at a 
ridge side end of the vertical members, the lower hor- 
izontal member being disposed at an eaves side end 
of the vertical members, the transparent plate being 
disposed on the inner periphery of the vertical mem- 
bers, the upper horizontal member, and the lower hor- 
izontal member, the light collecting members being 
connected in a slope direction of a roof, wherein the 
lower horizontal member has a transparent plate hold- 
ing piece, a transparent plate contact wall, and a cov- 
er piece, the transparent plate holding piece being 
adapted to hold an eaves side end of the transparent 
plate, the transparent plate contact wall having the 
thickness which is smaller than the thickness-of the 
transparent plate, the cover piece being adapted to 
cover an upper portion of the upper horizontal mem- 
ber of an adjacent eaves side light collecting member 
and extending from the upper end of the transparent 
plate contact wall. 

The vertical members each comprises a plurality 
of water proof protrusions longitudinally formed at an 
upper end of the inner surface of the vertical wall, a 



horizontal protrusion piece disposed on the inner sur- 
face at the lower end of the vertical wall, and a vert- 
ical support leg being disposed at the inner end of the 
horizontal extrusion piece and vertically extending. 

5 The vertical wall and the vertical support leg 

each define a ventilation notch at the lower end on an 
eaves side end and a ridge side end thereof. 

The upper horizontal member comprises a sash- 
shaped horizontal piece, an upright wall disposed in 

10 the longitudinal, direction on the upper surface of the 
horizontal piece, a horizontal upper surface being dis- 
posed at the upper end of the upright wall and extend- 
ing on an eaves side of the roof, the horizontal upper 
surface being in parallel with the horizontal piece, a 

15 water reflecting wall folded to a ridge side end of the 
horizontal upper surface, a transparent plate support 
groove defined between the horizontal piece and the 
horizontal upper surface, and a fitting engagement 
piece having a downward extend portion, a first bend 

20 portion, and a second bend portion, which are con- 
nected in succession, the downward extend portion 
extending on the lower surface of the horizontal 
piece, the first bend portion bending on an eaves 
side, the second bend portion bending upwardly. 

25 The forward end of the cover piece downwardly 

bends, the lower surface thereof having a water proof 
protrusion. 

The transparent plate holding piece has a curved 
water proof aqueduct disposed at a ridge side edge 
30 and curves downwardly in the eaves direction of the 
roof. 

The vertical members each have a transparent 
plate support member disposed along the inner sur- 
face thereof. 

35 The transparent plate support member compris- 

es a hollow transparent plate holding frame, a space 
means formed in the longitudinal direction at an upper 
portion of an inner wall of the transparent plate hold- 
ing wall, the space means being adapted to allow the 
40 transparent plate to be held, and a groove means 
formed in the longitudinal direction on an outer sur- 
face of the transparent plate holding frame. 

The roof apparatus further comprises a plurality 
of connecting members disposed in the slope direc- 
ts tion of the roof at predetermined intervals, a light col- 
lecting member fitting mounted on each of the con- 
necting members, and an engagement hook upwardly 
extending on the ridge side of the roof to the light col- 
lecting member fitting and engaging with a fitting en- 
50 gagement piece of the upper horizontal member. 

The engagement hook is disposed on each of a 
ridge side and an eaves side of the light collecting 
member fitting. 

The light collecting member fitting comprises a 
55 lower across piece, and an upper holding piece dis- 
posed on the upper surface of the lower across piece. 

Since the eaves side end surface of the transpar- 
ent plate is in contact with the transparent plate con- 
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tact wall, the eaves side end of the transparent plate 
is supported. Thus, since the upper surface of the 
eaves side end of the transparent plate is not closed, 
the area of the transparent plate becomes wide. As a 5 
result, the solar energy collecting efficiency is im- 
proved. Since the upper surface of the transparent 
plate is higher than the upper surface of the cover 
piece, rain water flows from the transparent plate to 
the upper surface of the light collecting member on 10 
the eaves side through the upper surface of the cover 
piece. Thus, the rain water is smoothly drained. In ad- 
dition, since the cover piece is engaged with the up- 
per horizontal member, the splashing of rain water 
can be prevented. 15 

The transparent plate contact wall which is thin- 
ner than the transparent plate is disposed at an eaves 
side end of the transparent plate holding piece. More- 
over, the cover piece which covers the upper horizon- 
tal member of an adjacent light collecting member is 20 
disposed at the upper end of the transparent plate 
contact wall, the transparent plate at the eaves side 
end more protrudes than the lower horizontal mem- 
ber. Thus, rain water which flows on the upper sur- 
face of the light collecting member does not stay. In- 25 
stead, the rain water is quickly drained to the eaves 
side. In addition, the rain water does not enter the en- 
gagement portion between the upper horizontal 
member and the lower horizontal member. Moreover, 
dust and rubbish neither adhere to the ridge side end 30 
surface of the lower horizontal member, nor stay on 
the upper surface of the transparent plate. Thus, the 
light transmitting efficiency is not lowered. Further- 
more, since all portions except for the connecting 
member and the lower horizontal member can be 35 
formed as light collecting surface, the light collecting 
efficiency is high. When the roof apparatus is used as 
a solar energy collecting roof where photo-cells are 
disposed on the lower surface of the transparent 
plate, the energy collecting efficiency becomes very 40 
high. 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing principal por- 45 
tions of a roof apparatus; 

Fig. 2 is an overall perspective view showing the 
roof apparatus; 

Fig. 3 is a plan view showing a light collecting 
member; 50 
Fig. 4 is a sectional view taken along line A - A of 
Fig. 3; 

Fig. 5 is a sectional view taken along line B - B of 
Fig. 3; 

Fig. 6 is a side view showing a vertical member; 55 
Fig. 7 is a sectional view of the vertical member; 
Fig. 8 is a side view showing an upper horizontal 
member; 

Fig. 9 is a sectional view showing the upper hor- 



izontal member; 

Fig. 10 is a side view showing a lower horizontal 
member; 

Fig. 11 is a sectional view showing the lower hor- 
izontal member; 

Fig. 12 is a side view showing a transparent plate 
support member; 

Fig. 13 is a sectional view showing the transpar- 
ent plate support member; 
Fig. 1 4 is a perspective view showing the light col- 
lecting member to which the vertical member has 
not been mounted; 

Fig. 15 is a perspective view showing a notch of 
an eaves side end of the light collecting member; 
Fig. 16 is a perspective view showing a ridge side 
end of the light collecting member; 
Figs. 17 (a), (b), and (c) are views for comparing 
three types of light collecting members which dif- 
fer from each other in different lengths; 
Fig. 1 8 is a perspective view showing a light col- 
lecting member assembling jig to which a lower 
horizontal member alignment member has not 
been mounted; 

Fig. 19 is a perspective view showing principal 
portions of the light collecting member assem- 
bling jig to which the lower horizontal member 
alignment member is being mounted; 
Fig. 20 is a perspective view showing the light col- 
lecting member assembling jig to which the lower 
horizontal member alignment member has been 
mounted; 

Fig. 21 is a perspective view showing a first step 
for assembling the light collecting member; 
Fig. 22 is a perspective view showing a second 
step for assembling the light collecting member; 
Fig. 23 is a perspective view showing a third step 
for assembling the light collecting member; 
Fig. 24 is a perspective view showing a fourth 
step for assembling the light collecting member; 
Fig. 25 is a perspective view showing a fifth step 
for assembling the light collecting member; 
Fig. 26 is a perspective view showing a sixth step 
for assembling the light collecting member; 
Fig. 27 is a sectional view showing the sixth step 
for assembling the light collecting member; 
Fig. 28 is a sectional view showing a sixth step for 
assembling a long type light collecting member; 
Fig. 29 is a sectional view showing a sixth step for 
assembling a short type light collecting member; 
Fig. 30 is a sectional view showing principal por- 
tions of a roof apparatus which has been adjusted 
to standard width; 

Fig. 31 is a sectional view showing principal por- 
tions of the roof apparatus whose width has been 
adjusted outwardly in the lateral direction of the 
roof backing; 

Fig. 32 is a sectional view showing the principal 
portions of the roof apparatus whose width has 
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been adjusted inwardly in the lateral direction of 
the roof backing; 

Fig. 33 is a sectional view showing a gable of the 

roof apparatus; 5 

Fig. 34 is a sectional view showing a first step for 

connecting the light collecting member in the 

slope direction of the roof; 

Fig. 35 is a sectional view showing a second step 

for connecting the light collecting member in the 10 

slope direction of the roof; 

Fig. 36 is a sectional view showing a third step for 

connecting the light collecting member in the 

slope direction of the roof; 

Fig. 37 is a perspective view of a light collecting 15 
member fitting; 

Fig. 38 is a perspective view showing another 
light collecting member fitting; 
Fig. 39 is a perspective view showing principal 
portions of a connecting member to which the 20 
light collecting member fitting has been mounted; 
Fig. 40 is a sectional view showing the roof appa- 
ratus being repaired or inspected; 
Fig. 41 is a perspective view showing the roof ap- 
paratus being repaired or inspected; 25 
Fig. 42 is a perspective view showing principal 
portions of a roof apparatus according to a sec- 
ond embodiment of the present invention; 
Fig. 43 is a side view showing a vertical member 
according to the second embodiment; 30 
Fig. 44 is an exploded perspective view showing 
one side of a light collecting member according to 
the second embodiment; 
Fig. 45 is an exploded perspective view showing 
the other side of the light collecting member ac- 35 
cording to the second embodiment; 
Fig. 46 is an exploded sectional view showing 
principal portions of the light collecting member 
according to the second embodiment; 
Fig. 47 is a perspective view showing one side of 40 
the light collecting member according to the sec- 
ond embodiment; 

Fig. 48 is a perspective view showing the other 
side of the light collecting member according to 
the second embodiment; 45 
Fig. 49 is a sectional view showing principle por- 
tions of the light collecting member according to 
the second embodiment; 
Fig. 50 is a perspective view showing principal 
portions of the roof apparatus according to the so 
second embodiment to which the light collecting 
member has not been connected; 
Fig. 51 is a perspective view showing a roof mem- 
ber fitting; 

Fig. 52 is a perspective view showing the roof 55 
member fitting which is mounted to a horizontal 
beam; 

Fig. 53 is a rear view showing the roof member fit- 
ting which is mounted to the horizontal beam; 



Fig. 54 is a side view showing a first step for 
mounting the roof member fitting to the horizontal 
beam; 

Fig. 55 is a side view showing a second step for 
mounting the roof member fitting to the horizontal 
beam; 

Fig. 56 is a side view showing a third step for 
mounting the roof member fitting to the horizontal 
beam; 

Fig. 57 is a side view showing a fourth step for 
mounting the roof member fitting to the horizontal 
beam; 

Fig. 58 is a horizontal sectional view showing a 
roof; 

Fig. 59 is a vertical sectional view showing a cen- 
ter portion of the roof; 

Fig. 60 is a vertical sectional view showing an 
eaves portion of the roof; 

Fig. 61 is a plan view showing a lower connecting 
member; 

Fig. 62 is a perspective view showing another 
roof member fitting; 

Fig. 63 is a perspective view showing another 
roof member fitting which is mounted to the hor- 
izontal beam; 

Fig. 64 is a rear view showing another roof mem- 
ber fitting which is mounted to the horizontal 
beam; 

Fig. 65 is a vertical sectional view showing the 
another roof member fitting which is mounted at 
the roof center portion; 

Fig. 66 is a vertical sectional view showing the 
roof member fitting which is mounted at the roof 
eaves portion; 

Fig. 67 is a plan view showing a connecting mem- 
ber which is contacted; 

Fig. 68 is a plan view showing the connecting 
member which is in normal state; and 
Fig. 69 is a plan view showing the connecting 
member which is expanded. 

Detailed Description of the Preferred Embodiments 

In Fig. 2, a roof apparatus 1 is mounted on a ga- 
bled roof. The roof apparatus 1 comprises intermedi- 
ate connecting members 2, light collecting members 
3, lateral connecting members 4, and lateral front 
base members 5. The intermediate connecting mem- 
bers 2 are disposed in the slope direction of the roof 
backing at predetermined intervals. Between adja- 
cent intermediate connecting members 2, the light 
collecting members 3 are disposed. On the most ga- 
ble sides of the roof apparatus 1, the lateral connect- 
ing members 4 are disposed instead of the intermedi- 
ate connecting members 2. Outside the lateral con- 
necting member 4 f the lateral front base member 5 is 
disposed. 

As shown in Figs. 3 to 5, the light collecting mem- 
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ber 3 comprises a pair of (left and right) vertical mem- 
bers 6, an upper horizontal member 7 (disposed be- 
tween ridge side ends of the vertical members 6), a 
lower horizontal member 8 (disposed between the 5 
eaves side ends of the vertical members 6), transpar- 
ent plate support members 9 (disposed along the in- 
ner surfaces of the vertical members 6 f the upper hor- 
izontal member 7, and the lower horizontal member 
8), and a transparent plate 10 such as glass plate or 10 
acrylic resin plate (disposed on the inner periphery of 
a square frame defined by such members). On the 
nearly entire rear surface of the transparent plate 10, 
photo-cells are disposed. The photo-cells converts 
solar energy into electric energy. 15 

As shown in Figs. 6 and 7, the vertical member 6 
has a vertical wall 11 . At an upper end portion on the 
inner surface of the vertical wall 11, a plurality of wa- 
ter proof protrusions 12 are longitudinally formed. At 
the lower end of the inner surface of the vertical wall 20 
1 1 , a horizontal protrusion piece 1 3 is disposed. At the 
inner end of the horizontal protrusion piece 1 3, a vert- 
ical support leg 14 is disposed. The vertical support 
leg 14 vertically protrudes. 

At an eaves side end portion of the vertical wall 25 
11 , a mounting hole 1 5 is defined. At a ridge side end 
portion of the vertical-wall 11, a mounting hole 16 is 
defined. The distance between the lowest water proof 
protrusion 12 and the mounting hole 15 is smaller 
than the distance between the lowest water proof 30 
protrusion 12 and the mounting hole 16. At the lower 
ends on the eaves side and the ridge side of the vert- 
ical wall 11 and the vertical support leg 14, ventilation 
notches 17 are defined. 

As shown in Figs. 8 and 9, the upper horizontal 35 
member 7 has a sash-shaped horizontal piece 18. 
The horizontal piece 18 extends in the direction per- 
pendicular to the eaves and ridge directions. On the 
upper surface of the horizontal piece 18, an upright 
wall 30 is longitudinally disposed. At the upper end of 40 
the upright wall 30, a horizontal upper surface 19 
which is in parallel with the horizontal piece 18 ex- 
tends on the eaves side is formed. The ridge side end 
of the horizontal upper surface 19 is folded so as to 
form a water reflecting wall 20. Between the horizon- 45 
tai piece 18 and the horizontal upper surface 19, a 
transparent plate support groove 21 is defined. A hol- 
low curved groove 36 is longitudinally defined at the 
eaves side end of the horizontal piece 18. On the 
ridge side upper surface of the horizontal piece 1 8, a so 
drainage groove 22 is formed. On the lower surface 
of the horizontal piece 18, a fitting engagement piece 
23 is formed. The fitting engagement piece 23 down- 
wardly extends from the lower surface of the horizon- 
tal piece 18, bends on the eaves side, and upwardly 55 
bends. 

As shown in Figs. 10 and 11 , the lower horizontal 
member 8 has a horizontally sash-shaped transpar- 
ent plate holding piece 24. On the upper surface of 



the eaves side edge of the transparent plate holding 
piece 24, a transparent plate contact wall 25 is 
formed. The thickness of the transparent plate con- 
tact wall 25 is smaller than the thickness of the trans- 
parent wall 10. A cover piece 26 extends in the eaves 
direction on the upper end of the transparent plate 
contact wall 25. The cover piece 26 covers the hori- 
zontal upper surface 19 of the upper horizontal mem- 
ber 7. The forward end of the cover piece 26 down- 
wardly bends. On the lower surface of the cover piece 
26, a water proof protrusion 27 is formed. At the ridge 
side edge of the transparent plate holding piece 24, 
a curved water proof aqueduct 28 which downwardly 
bends in the eaves direction is formed. At the con- 
necting portion between the transparent plate holding 
piece 24 and the curved water proof aqueduct 28, a 
hollow curved groove 29 is formed. 

As shown in Figs. 12 and 13, the transparent 
plate support member 9 has a hollow transparent 
plate holding frame 31. At an upper portion of the in- 
ner wall of the transparent plate holding frame 31, a 
space 32 into which the transparent plate is inserted 
is longitudinally defined. At an upper portion of the 
outer surface of the transparent plate holding frame 
31, a recess 33 which prevents water from entering 
due to capillary action is longitudinally defined. At 
both end portions in the ridge and eaves directions on 
the outer wall of the transparent plate holding frame 
31, fixing holes 34 which match the mounting holes 
15 and 16 are defined, respectively. 

Next, the assembling of the light collecting mem- 
ber 3 will be described. As shown in Fig. 14, the eaves 
side end of the transparent plate 10 is disposed on 
the upper surface of the transparent plate holding 
piece 24 of the lower horizontal member 8. The eaves 
side end of the transparent plate 10 is inserted into 
the transparent plate support groove 21 of the upper 
horizontal member 7. Both the lateral ends of the 
transparent plat 10 are inserted into the transparent 
plate holding frame 31 of the transparent plate sup- 
port member 9. The four sides of the transparent plate 
10 are supported by the above-described members 
through packings. The eaves side end of the upper 
surface of the transparent plate 10 is more protruded 
than the cover piece 26 of the lower horizontal mem- 
ber 8. 

Thus, the height of the lower horizontal member 
8 is lower than the height of the transparent plate 10. 
Thus, rain water which flows on the upper surface of 
the transparent plate is quickly drained on the eaves 
side. Therefore, dust and rubbish never stay on the 
transparent plate 10. 

Next, the outer surface of the transparent plate 
support member 9 is contacted with the inner surface 
of the vertical wall 11 of the vertical member 6. The 
transparent plate support member 9 is mounted on 
the vertical member 6 with a predetermined angle so 
that the eaves side end of the transparent plate sup- 
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port member 9 is higher than the ridge side end. As 
shown in Fig. 1 5, a screw 37 is inserted into the eaves 
side mounting hole 15 of the vertical member 6, the 
eaves side fixing hole 34 of the transparent plate sup- s 
port member 9, and the hollow curved groove 29. As 
shown in Fig. 16, a screw 38 is inserted into the ridge 
side mounting hole 16 of the vertical member 6, the 
ridge side fixing hole 34 of the transparent plate sup- 
port member 9, and the hollow curved groove 36 of 10 
the upper horizontal member 7. Thus, the light collect- 
ing member 3 is assembled. 

The length of the roof apparatus 1 in the slope di- 
rection of the roof depends on the size of the building 
and the slope of the roof thereof. Thus, by a combin- 15 
ation of a plurality of light collecting members 3 which 
differ from each other in lengths, the roof apparatus 
1 is mounted on the roof of the building. Fig. 17 (a) 
shows a shorter light collecting member 3; Fig. 17 (b) 
shows a longer light collecting member 3; and Fig. 7 20 
(c) shows a much longer light collecting member 3. 
The upper surface at the eaves side end of the trans- 
parent plate support member 9 is contacted with the 
lower surface of the lowest wafer proof protrusion of 
the vertical member 6. The light collecting member 3 25 
is assembled so that the height of the lower surface 
of the fitting engagement piece 23 of the upper hori- 
zontal member 7 is equal to the height of the upper 
end of the vertical support leg 14 of the vertical mem- 
ber 6. The height of the transparent plate support 30 
member 9 mounted on the vertical member 6 is con- 
stant regardless of the length of the light collecting 
member 3. The angle between the transparent plate 
support member 9 and the vertical member 6 is dis- 
proportional to the length of the light collecting mem- 35 
ber 3. 

Thus, when the transparent plate support mem- 
ber 9 and the vertical member 6 are independently 
produced, they can be extrude-molded. Even if the 
slope angle of the roof changes, the angle between 40 
the transparent plate support member 9 and the vert- 
ical member 6 can be adjusted with the same mem- 
bers. 

As shown in Fig. 18, with a light collecting mem- 
ber assembling jig 39, the vertical member 6 and the 45 
transparent plate support member 9 are aligned. 

The light collecting member assembling jig 39 is 
slightly longer than the longest light collecting mem- 
ber 3. Along both the edges in the lateral direction of 
a bottom plate 40 with nearly the same width as the 50 
light collecting member 3, a side wall 41 with nearly 
the same inner shape as the outer surface of the vert- 
ical member 6 is vertically disposed. Along one edge 
in the longitudinal direction of the bottom plate 40, a 
rear wall 42 is vertically disposed. Along the lower end 55 
on the inner surface of the side wall 41, a vertical 
member support groove 43 is defined. In addition, in- 
side the vertical member support groove 43, an upper 
horizontal member alignment protrusion 44 is longitu- 



dinally disposed. At an intermediate portion in the lat- 
eral direction of the bottom plate 40, a pair of (left and 
right) pressure member guide grooves 49 are longitu- 
dinally defined. 

On the upper surface of the upper horizontal 
member alignment protrusion 44, a slide groove 45 is 
longitudinally defined. The distance between the bot- 
tom surface of the vertical member support groove 
34 and the upper surface of the upper horizontal 
member alignment protrusion 44 is nearly the same 
as the height of the vertical support leg 14 of the vert- 
ical member 6. At an upper portion of the rear wall 42, 
a vertical member fixing wall 46 is disposed. The vert- 
ical member fixing wall 46 which recesses for the 
length nearly equal to the distance between the up- 
right wall 30 of the upper horizontal member 7 and the 
ridge side end of the horizontal piece 18. At one end 
portion in the longitudinal direction of the side wall 41 , 
a round hole 47 which matches the ridge side mount- 
ing hole 16 is defined. At the other end in the longi- 
tudinal direction of the side wall 41, an elongate hole 
48 is longitudinally defined with the same height as 
the eaves side mounting hole 15 of the vertical mem- 
ber 6. 

As shown in Fig. 19, the length of the lower hor- 
izontal member alignment member 50 is longer than 
the difference between the longest light collecting 
member 3 and the shortest light collecting member 3. 
At the upper end of a hanging piece 51, a lower hor- 
izontal member support wing piece 52 horizontally ex- 
tends. An engagement protrusion 53 is inserted into 
the slide groove 45 at the lower end of the hanging 
piece 51. Above the engagement protrusion 53, a 
contact wing piece 54 is disposed. The contact wing 
piece 54 is disposed on the upper surface of the up- 
per horizontal member alignment protrusion 44. 

The engagement protrusion 53 of the lower hor- 
izontal alignment member 50 is slid along arrow a 
from the other end in the longitudinal direction of the 
slide groove 45. As shown in Fig. 20, the lower hori- 
zontal alignment member 50 is mounted at the other 
end in the longitudinal direction of the upper horizon- 
tal member alignment protrusion 44. 

As shown in Fig. 21 , the pair of (left and right) 
vertical members 6 are lowered along arrow b. The 
vertical support leg 14 is inserted into the vertical 
member support groove 43. As shown in Fig. 22, the 
ridge side edge of the vertical member 6 is contacted 
with the vertical memberf ixing wall 46 of the rear wall 
42. Thus, the light collecting member 3 is assembled. 

Next, as shown in Fig. 23, the light collecting 
member 10 is assembled to the inner periphery of a 
frame where the lower horizontal member 8, the up- 
per horizontal member 7, and the transparent plate 
support members 9 have been formed in a quadrilat- 
eral shape. The frame is inserted into an opening of 
the other end in the longitudinal direction of the light 
collecting member assembling jig 39 along arrow c. 
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As shown in Fig. 24, the frame is fitted to the inner 
surface of the vertical member 6. As shown in Fig. 27, 
the fitting engagement piece 23 of the upper horizon- 
tal member 7 is placed on the upper surface of the up- s 
per horizontal member alignment protrusion 44. The 
curved water proof aqueduct 28 of the lower horizon- 
tal member 8 is placed on the upper surface of the 
lower horizontal member support wing piece 52 of the 
lower horizontal member alignment member 50. The 10 
upper surface of the eaves side end of the transpar- 
ent plate support member 9 is contacted to the lower 
surface of the lowest water proof protrusion 12 of the 
vertical member 6. 

Thus, the heights measured from the eaves side 15 
end and the ridge side end of the transparent plate 
support member 9 to the vertical member 6 are de- 
termined regardless of the length of the light collect- 
ing member 3. As a result, a standard light collecting 
member 3 can be placed in the frame by changing the 20 
slope of the transparent plate 10. 

In Fig. 25, a light collecting member contact mem- 
ber 60 comprises a horizontal surface 61, a reverse 
L-shaped pressure wall 62, a suspending piece 63, 
and engagement grooves 64. The reverse L-shaped 25 
pressure wall 62 is in contact with the curved water 
proof aqueduct 28 of the lower horizontal member 8 
atone end in the lateral direction of the horizontal sur- 
face 61 which is slightly shorter than the lower hori- 
zontal member 8. The suspending piece 63 down- 30 
wardly extends at the other end in the lateral direction 
of the horizontal surface 61 . At each of the ends in the 
longitudinal direction of the suspending piece 63, an 
engagement groove 64 which engages with the lower 
horizontal member support wing pieces 52 of the low- 35 
er horizontal member alignment members 50 is de- 
fined. A pressure member 65 which pressures the 
light collecting member contact member 60 compris- 
es a sliding piece 66, bolt holes 70, a protrusion 67, 
a screw hole 68, and a sliding wall 69. The sliding 40 
piece 66 is placed on the upper surface of the pres- 
sure member guide groove 49. At each of the end por- 
tions of the sliding piece 66, a bolt hole 70 is defined. 
At a center portion on the upper surface of the sliding 
piece 66, the protrusion 67 is formed. At an upper 45 
portion of the protrusion portion 67, the screw hole 68 
is defined along the pressure member guide groove 
49. On the lower surfaces at each of the lateral ends 
of the sliding piece 66, the sliding wall 69 is formed. 

As shown in Figs. 26 and 27, the light collecting 50 
member contact member 60 is inserted into one end 
in the longitudinal direction of the light collecting 
member assembling jig 39 so that the light collecting 
member contact member 60 intersects with the pres- 
sure member guide groove 49. The engagement 55 
groove 64 is fitted to the lower horizontal member 
support wing piece 52 of the lower horizontal member 
alignment member 50. The light collecting member 
contact member 60 is slid and pushed in the direction 



of allow a until the pressure wall 62 comes in contact 
with the curved water proof aqueduct 28 of the pres- 
sure wall 62, the upright wall 30 of the upper horizon- 
tal member 7 comes in contact with the vertical mem- 
ber f being wall 46, and the ridge side end of the hori- 
zontal piece 18 comes in contact with a lower recess 
portion of the vertical fixing wall 46. 

Next, bolts 71 are upwardly inserted into the bolt 
holes 70 of the pressure member 65. A head portion 
of the bolt 71 is fitted to the pressure member guide 
groove 49. The sliding piece 66 is placed on the upper 
surface of the pressure member guide groove 49. The 
sliding wall 69 is contacted with the outer surface of 
the pressure member guide groove 49. The sliding 
wall 69 is slid along the arrow a. When the sliding wall 
69 is positioned close to the light collecting member 
contact member 60, a nut 72 fitted to the bolt 71 is 
tightened so as to fix the pressure member 65. A sup- 
port bolt 73 is inserted into the screw hole 68. The for- 
ward end of the pressure bolt 73 is pressed to the 
pressure wall 62 of the light collecting member con- 
tact member 60. The screw 37 is inserted into the hol- 
low curved groove 27 of the lower horizontal member 
8 through the elongate hole 48 of the light collecting 
member assembling jig 39 and the mounting hole 15 
of the vertical member 6. The screw 38 is inserted 
into the hollow curved groove 36 of the upper horizon- 
tal member 7 through the round hole 47 of the light 
collecting member assembling jig 39 and the mount- 
ing hole 16 of the vertical member 6. Thus, the light 
collecting member 3 is assembled. Thereafter, the 
pressure member 65 and the light collecting member 
contact member 60 are removed. Next, the light col- 
lecting member 3 is extracted from the light collecting 
member assembling jig 39. 

When the light collecting member 3 is assembled 
with the light collecting member assembling jig 39, 
the heights measured from the eaves side end and 
the ridge side end of the transparent plate support 
member 9 to the vertical member 6 are automatically 
obtained regardless of the length of the light collect- 
ing member 3. As shown in Fig. 28, when the light col- 
lecting member is long, the angle between the verti- 
cal member 6 and the transparent plate support mem- 
ber 9 becomes large. As shown in Fig. 29, when the 
light collecting member 3 is dull, the angle between 
the vertical member 6 and the transparent plate sup- 
port member 9 becomes sharp. Thus, the upper hor- 
izontal member 7, the lower horizontal member 8, and 
the transparent plate support member 9 can be easily 
aligned to the vertical members 6. As a result, these 
members can be easily assembled even if the slope 
angle of the transparent plate 10 changes corre- 
sponding to the length of the light collecting member 
3. 

As shown in Fig. 30, the intermediate connecting 
member 2 comprises a lower connecting member 80, 
an upper connecting member 81, and a connecting 
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member cover 82. The upper connecting member 81 
is placed above the lower connecting member 80. The 
connecting member cover 82 is placed above the up- 
per connecting member 81 . At each of the lateral ends 
of the lower connecting member 80, a lower width ad- 
justing space 74 is longitudinally defined. The lower 
width adjusting space 74 downwardly opens. At each 
of the lateral ends of the upper connecting member 
81, an engagement groove 75 laterally protrudes. The 
engagement groove 75 upwardly opens. An upper 
width adjustment space 76 which downwardly opens 
is defined between the lower surface of each of the 
lateral ends of the connecting member cover 82 and 
the upper connecting member 81. 

As shown in Fig. 33, the lateral connecting mem- 
ber 4 comprises a lateral lower connecting member 
80', a lateral upper connecting member 81 \ and a lat- 
eral connecting member cover 82'. At an outer portion 
of the lateral connecting member 4, the light collect- 
ing member 3 is not disposed. Thus, the engagement 
groove 75 and the upper width adjusting space 76 are 
not defined. Instead of the lower width adjusting 
space 74, a wide lateral front base member holding 
space 83 is defined. Since the construction of the in- 
ner portions of the lateral lower connecting member 
80', the lateral upper connecting member 81 \ and the 
lateral connecting member cover 82* is nearly the 
same as that of the intermediate connecting member 
2, the similar portions are denoted by similar refer- 
ence numerals and the description thereof is omitted. 

The light collecting member 3 is connected in the 
lateral direction of a roof in the following manner. First, 
the connecting members 2 and 4 are disposed in the 
slope direction of the roof backing. On the upper sur- 
face of the roof backing, a metal water proof plate 77 
is placed. Upright water proof walls 78 formed on both 
the lateral edges of the water proof plate 77 are 
placed in the lower width adjusting spaces 74 of the 
connecting members 2 and 4. 

Next, the light collecting member 3 is spaced 
apart from the water proof plate 77. The lower end of 
the vertical support leg 14 of the vertical member 6 
is inserted into the engagement groove 75 of each of 
the connecting members 2 and 4. The vertical wall 11 
of the vertical member 6 is inserted into the upper 
width adjusting space 76 of each of the connecting 
member 2 and 4. Thus, a space for preventing water 
from entering due to capillary action is defined be- 
tween the lower surface of the connecting member 
cover 82 and the upper end of the vertical wall 11 . 

When the total of the widths of the light collecting 
member 3 and the connecting members 2 and 4 cor- 
rectly matches the width of the roof backing, the up- 
right water proof wall 78 of the water proof plate 77 
and the vertical wail 11 of the vertical member 6 are 
placed at the center portion of the lower width adjust- 
ing space 74 and at the center portion of the upper 
width adjusting space 76, respectively (see Fig. 30). 



However, as shown in Fig. 31, when the width of roof 
backing is large, the upright water proof wall 78 and 
the vertical wall 11 are placed at an outer edge posi- 

5 tion of the lower width adjusting space 74 and at an 
outer edge position of the upper width adjusting 
space 76, respectively. As shown in Fig. 32, when the 
width of roof backing is small, the upright water proof 
wall 78 and the vertical wall 11 are placed at center 

10 positions of the connecting members 2 and 4, respec- 
tively. Thus, the difference between the distance of 
roof backing and the distance of the connecting mem- 
bers 2 and 4 can be adjusted. Even if the light collect- 
ing member 3 and the water proof plate 77 shrink or 

15 expand due to heat changes, the difference of these 
widths can be absorbed. 

As shown in Fig. 33, a water reflecting upright 
wall 84 disposed at the inner edge of the lateral front 
base member 5 is placed in a lateral front base mem- 

20 ber holding space 83 of the lateral connecting mem- 
ber 4. The position of the water reflecting upright wall 
84 is moved in the lateral direction. Thus, as with the 
light collecting member 3 and the water proof plate 
77, since the width of the water reflecting upright wall 

25 84 can be adjusted, the affection of the shrinkage and 
expansion thereof by heat can be absorbed. 

As shown in Fig. 34, the light collecting member 
3 is connected in the slope direction of the roof. First, 
light collecting member fittings 85 are mounted in the 

30 engagement groove 75 of each of the connecting 
members 2 and 4 at predetermined intervals. As 
shown in Fig. 35, the lower end of the vertical support 
leg 14 of the light collecting member 3 is downwardly 
inserted into the engagement groove 75 disposed be- 

35 tween the light collecting member fittings 85. The low- 
er end of the fitting engagement piece 23 of the upper 
horizontal member 7 is contacted with the upper sur- 
face of the light collecting member fitting 85. The cov- 
er piece 26 of the lower horizontal member 8 is placed 

40 on the upright wall 30 of the upper horizontal member 
7 of the light collecting member 3 mounted on the 
eaves side. Next, the light collecting member 3 is slid 
in the eaves direction. As shown in Fig. 36, the fitting 
engagement piece 23 of the upper horizontal member 

45 7 is engaged with a reverse L-shaped engagement 
hook 86 formed on the upper surface of the light col- 
lecting member fitting 85 so as to fix the upper hori- 
zontal member 7. The horizontal upper surface 19 of 
the upper horizontal member 7 of the light collecting 

so member 3 on the eaves side is covered with the cover 
piece 26 of the lower horizontal member 8. The 
curved water proof aqueduct 28 of the lower horizon- 
tal member 8 is fitted to the lower surface of the ridge 
side end of the horizontal surface 18of the upper hor- 

55 izontal member 7 of the light collecting member 3 on 
the eaves side. 

At this time, the light collecting member fitting 85 
is placed in the ventilation notch 17 defined at each 
of the ridge side end and the eaves side end of the 
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light collecting member 3. 

When the light collecting members 3 are connect- 
ed in the slope direction of the roof, since the con- 
necting end portions of the light collecting members s 
3 are overlapped, the transparent plates 10 are in- 
clined to the roof. However, since the mounting height 
of the transparent plate support member 9 to the vert- 
ical member 6 is constant, even if the lengths of the 
light collecting members 3 differ from each other and 10 
thereby the slope angles of the transparent plates 10 
differ from each other, the vertical members 6 can be 
mounted in parallel with the roof. 

Fig. 37 shows the light collecting member fitting 
85. At a center portion on the top surface of an across 15 
sash piece 87 which is disposed across the engage- 
ment grooves 75 of the connecting members 2 and 4, 
a bolt through-hole 88 is defined. At an eaves side 
portion and an ridge side portion on the upper surface 
of the across sash piece 87, reverse L-shaped en- 20 
gagement hooks 86 and 86' are disposed. The front 
ends of the engagement hooks 86 and 86* face on the 
ridge side. 

Fig. 38 shows another type of light collecting 
member fitting 85 which comprises a H-shaped lower 25 
across piece 89 and an upper holding piece 90. The 
upper holding piece 90 is placed on the upper surface 
of the lower across piece 89. At center portions of the 
lower across piece 89 and the upper holding piece 90, 
through-holes 88 and 88' are defined. When the up- 30 
per holding piece 90 is placed on the lower across 
piece 89, the through- hole 88 matches the through- 
hole 88*. At an eaves side portion and a ridge side por- 
tion on the upper surface of the upper holding piece 
90, reverse L-shaped engagement hooks 86 and 35 
86' are disposed, respectively. The front ends of the 
engagement hooks 86 and 86' face on the ridge side 
of the roof. 

As shown in Fig. 39, the light collecting member 
fitting 85 is mounted. In other words, the across sash 40 
piece 87 or the lower across piece 89 is placed on the 
upper surface of the engagement groove 75 of each 
of the connecting members 2 and 4 so that the front 
ends of the engagement hooks 86 and 86' face in the 
ridge direction of the roof. A bolt 91 whose top portion 45 
is inserted into the engagement groove 75 is inserted 
into the bolt through-holes 88 and 88*. A nut 92 is fit- 
ted to the top of the bolt 91 . 

When the solar power generating system, which 
is the roof apparatus 1, is repaired or inspected, as so 
shown in Figs. 40 and 41 , the light collecting members 
3 on the ridge side of the roof are extracted succes- 
sively in the ridge direction. The fitting engagement 
piece 23 of the upper horizontal member 7 is placed 
on the upper surface of the eaves side end of the light 55 
collecting member 3 on the ridge side of the roof. The 
curved water proof aqueduct 28 of the lower horizon- 
tal member 8 is hooked to the engagement hook 
86' on the ridge side of the light collecting member fit- 



ting 85 so as to prevent the light collecting member 3 
from dropping. The light collecting member 3 is held 
with an angle so that the ridge side end thereof be- 
comes higher than the other portions thereof. 

Thus, when required, the light collecting member 
3 can be easily lifted up for inspection or repair. There- 
fore, regardless of where the light collecting member 
3 is installed, it can be safely inspected and/or re- 
paired on the roof not on the ground. 

Fig. 42 shows a roof apparatus 1 according to a 
second embodiment of the present invention. As 
shown in Fig. 43, in this roof apparatus 1, water proof 
protrusions are not formed at the ridge side end and 
the eaves side end of the vertical member 6 of the 
light collecting member 3. When the light collecting 
member 3 is assembled, with the light collecting 
member assembling jig 93, the vertical member 6 and 
the lower horizontal member 8 are connected. 

As shown in Figs. 44 and 45, the light collecting 
member assembling jig 93 is placed at a portion 
where the water proof protrusion 12 is notdefined on 
the inner surface of the vertical wall 11 of the vertical 
member 6. An overlap piece 94 which protrudes on 
the eaves side from the vertical wall 11 is disposed. 
On the inner surface of the overlap piece 94, a pro- 
trusion 95 connecting to the water proof protrusion 12 
is formed. On the inner surface at the lower end of the 
overlap piece 94, a cover connecting portion 96 which 
is placed along the upper surface of a cover piece 26 
of the lower horizontal member 8 is disposed. On the 
outer surface of the overlap piece 94, a contact pro- 
trusion 97 which is in contact with the eaves side end 
surface of the vertical wall 11 of the vertical member 
6 vertically extends. On the outer surface of the con- 
tact protrusion 97, a mounting piece 98 which is 
placed on the outer surface of the vatical wall 11 is 
disposed. The mounting member 98 defines a screw 
hole 99 which matches the mounting hole 15 of the 
vertical member 6. Between the overlap piece 94 and 
the mounting piece 98, an insertion space 100 fitted 
to the vertical wall 11 is defined. 

As shown in Fig. 46, the light collecting member 
3 is assembled with the light collecting member as- 
sembling jig 93. In other words, the vertical wall 11 of 
the vertical member 6 is inserted into the insertion 
space 1 00. As shown in Figs. 47, 48, and 49, the ridge 
side half of the overlap piece 94 is placed on the inner 
surface of the eaves side end of the vertical wall 11. 
The cover connecting portion 96 is placed on the up- 
per surface of the lateral end portion of the cover 
piece 26. The contact protrusion 97 is contacted with 
the eaves side end surface of the vertical wall 11 . The 
mounting piece 98 is placed on the outer surface of 
the vertical wall 1 1 so that the screw hole 99 matches 
the mounting hole 15 of the vertical member 6. The 
screw 37 is inserted into the screw hole 99, the 
mounting hole 15, and the eaves side f being hole 34 
of the transparent plate support member 9 so as to fix 
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the hollow curved groove 29 of the lower horizontal 
member 8. Thus, the vertical member 6, the transpar- 
ent plate support member 9, and the lower horizontal 
member 8 are assembled. s 

As shown in Fig. 50, when a new light collecting 
member 3 is connected in the slope direction of the 
roof, the light collecting member 3 is slid to a light col- 
lecting member 3 which has been connected on the 
eaves side of the roof. As shown in Fig. 42, the cover 10 
piece 26 is placed on the upper horizontal member 7 
of the light collecting member 3 on the eaves side. 
The eaves side half of the outer surface of the overlap 
piece 94 of the light collecting member assembling jig 
93 is placed at a portion where the water proof pro- 15 
trusion 12 is not formed on the inner surface of the 
vertical wall 11 of the light collecting member 3 on the 
eaves side. 

Thus, when the roof apparatus is constructed of 
the light collecting members 3, the space defined be- 20 
tween the vertical member 6 of the light collecting 
member 3 on the eaves side and the vertical member 
6 of the light collecting member 3 on the ridge mem- 
ber 3 is covered by the overlap piece 94. As a result, 
the overlap piece 94 prevents rain water from enter- 25 
ing between the connecting members 2 and 4. 

The light collecting member assembling jig 93 is 
used to assemble the light collecting member 3. In 
this case, the cover connecting portion 96 is covered 
with the cover piece 26 of the lower horizontal mem- 30 
ber 8. The cover connecting portion 96 is pushed in 
the ridge direction. When the cover connecting por- 
tion 96 is contacted with the vertical member 6 and 
the transparent plate support portion 9, the mounting 
hole 15 of the vertical member 6, the hollow curved 35 
groove 29 of the lower horizontal member 8, the fixing 
hole 34 of the transparent plate support member 9, 
and the screw hole 99 of the light collecting member 
assembling jig 93 are aligned. Thus, the light collect- 
ing member 3 can be easily assembled. 40 

Since the construction of other portions of the 
light collecting member 3 and the roof apparatus 1 of 
the second embodiment is the same as that of the 
first embodiment, the similar portions are designated 
by the similar reference numerals and the description 45 
thereof is omitted. 

In Fig. 51, a roof member fitting 101 comprises a 
horizontal base plate 102, a leaf spring 103, and a bolt 
104, each of which is made of a metal. The leaf spring 
1 03 is mounted on the rear surface of the horizontal so 
base plate 102 and downwardly extends from one 
edge in the roof lateral direction of the horizontal base 
plate 102. The bolt 104 is disposed at a center portion 
of the horizontal base plate 102. 

The horizontal base plate 102 comprises a pro- 55 
trusion 105 and horizontal flanges 106. The protru- 
sion 105 is disposed at a center portion in the lateral 
direction of the horizontal base plate 102. The hori- 
zontal flanges 106 are disposed on both the sides of 



the protrusion 105. At the center in the lateral direc- 
tion on the upper surface of the protrusion 105, a red 
alignment mark 107 which is in contact with the other 
edge in the roof lateral direction of the horizontal base 
plate 102 is indicated. At a center portion of the pro- 
trusion 105, a bolt through-hole is defined. 

The leaf spring 103 is welded on the entire rear 
surface of the horizontal flange 106. The width of the 
leaf spring 103 is nearly the same as that of the hor- 
izontal base plate 1 02. One end of the leaf spring 1 03 
downwardly extends from one edge of the horizontal 
base plate 102 for a predetermined length. The lower 
end of the leaf spring 103 bends inwardly and upward- 
ly, thereby forming a hook portion 109. The hook por- 
tion 109 has an edge portion which is tensioned so 
that it comes in contact with a vertical portion 108 of 
the leaf spring 103. The upper end portion of the hook 
portion 109 is bent in a bracket shape in the leaving 
direction of the vertical portion 108. On each side of 
the protrusion 105, a mounting hole 110 which pass- 
es through the horizontal flange 106 and the leaf 
spring 103 is defined. 

As shown in Fig. 53, the bolt 1 04 has a short male 
screw portion 112 and a large head portion 113. The 
head portion 113 is disposed at the lower end of the 
male screw portion 112. Before the leaf spring 103 is 
mounted, the male screw portion 112 is inserted up- 
wardly into a bolt hole 111 of the horizontal base plate 
102. The head portion 113 is placed in a lower hollow 
portion of the protrusion 105. The leaf spring 103 is 
welded so that the hollow portion is closed. The male 
screw portion 112 is vertically placed on the horizon- 
tat base plate 102. 

As shown in Fig. 54, the roof member fitting 101 
is mounted to a horizontal beam made of a lip grooved 
steel member 115. In other words, the roof member 
fitting 101 is inclined. The lower end of the leaf spring 
103 is inserted between upper and lower lips of the 
lip grooved steel member 115. The forward end of the 
upper lip is inserted into the opening of the hook por- 
tion 109. 

As shown in Fig. 55, the bolt 104 is rotated in the 
direction perpendicular to the lip grooved steel mem- 
ber 115 along arrow a of the roof member fitting 101. 
As shown in Fig. 56, the rear surface of the leaf spring 
1 03 is placed on the upper surface of the lip grooved 
steel member 115. Thereafter, the roof member fitting 
101 is slid in the longitudinal direction of the lip 
grooved steel member 115. A black line on the upper 
surface of the lip grooved steel member 1 15 is aligned 
with the red mark 107 corresponding to the mounting 
size being obtained. As shown in Figs. 52 and 57, a 
fitting 116 such as a machine screw is inserted into 
the mounting hole 110 and the upper surface of the 
lip grooved steel member 115. 

Next, the connecting member 2 which is mounted 
on the lip grooved steel member 115 by the roof mem- 
ber fitting 101 will be described. 
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As shown in Fig. 58, the connecting member 2 is 
disposed in the slope direction of the roof. The con- 
necting member 2 comprises a lower connecting 
member 80, an upper connecting member 81, and a s 
connecting member cover 82. The lower connecting 
member 80 connects the water proof plate 77. The up- 
per connecting member 81 connects the light collect- 
ing member 3. The connecting member cover 82 cov- 
ers an upper portion of the upper connecting member 1 o 
81. 

The lower connecting member 80 is constructed 
of a lower width adjusting portion 74 which down- 
wardly and outwardly extends and engages the water 
proof wall 78 formed at a lateral edge of the water 15 
proof plate 77 with both sides in the lateral direction 
of the horizontal fixing portion 127. As shown in Fig. 
61, a round hole 124 is defined at a center portion in 
the longitudinal direction of the horizontal fixing por- 
tion 1 27. On each side of the round hole 1 24, elongate 20 
holes are defined at predetermined intervals. Be- 
tween the round hole 124 and each elongate hole 
125, a connecting bolt hole 140 is defined. 

The upper connecting member 81 is mounted on 
the upper surface of the lower connecting member 25 
80. At a center portion in the lateral direction of the 
horizontal surface 26, a connecting bolt hole (not 
shown) corresponding to the connecting bolt hole 140 
of the lower connecting member 80 is defined. At both 
lateral ends of the horizontal surface 126, an inter- 30 
mediate width adjusting portion 75 is defined which 
supports the lower end of the light collecting member 
3. the intermediate width adjusting portion 75 up- 
wardly opens. 

The connecting member cover 82 is disposed so 35 
that it covers the upper portions of the upper connect- 
ing member 81 and the light collecting member 3. The 
connecting member cover 82 downwardly opens from 
both lateral ends on the lower surface of a horizontal 
cover 128. The connecting member cover 82 has an 40 
upper width adjusting portion 76 which holds the up- 
per end of the light collecting member 3. 

The connecting member 2 is mounted in the fol- 
lowing manner. First, the roof member fittings 101 are 
mounted to the lip grooved steel members 115 dis- 45 
posed in the roof lateral direction corresponding to 
the intervals of the connecting members 2. Next, as 
shown in Fig. 59, the lower connecting members 80 
are disposed in the slope direction of the roof on the 
lip grooved steel members 115. The horizontal fixing 50 
portion 127 of the lower connecting member 80 is dis- 
posed on the upper surface of the protrusion 105 of 
the roof member fitting 101. The bolts of the roof 
member fitting 101 are inserted into the round hole 
124 and the elongate holes 125. The nut 143 is fitted 55 
to the male screw portion 112 of the bolt 104. Thus, 
the lower connecting member 80 is fixed to the lip 
grooved steel member 115. 

Next, the water proof wall 78 of the water proof 



plate 77 disposed on the upper surface of the lip 
grooved steel member 115 is placed in the lower 
width adjusting portion 74. The upper connecting 
member 81 is longitudinally disposed on the upper 
surface of the lower connecting member 80. The con- 
necting bolt 141 inserted upwardly into the connect- 
ing bolt hole 140 of the lower connecting member 80 
is inserted into the connecting bolt hole of the upper 
connecting member 81. Each nut of each connection 
bolt 141 is tightened so as to fix the lower connecting 
member 80 and the upper connecting member 81. 

The lower end of each lateral portion of the light 
collecting member 3 is inserted into the intermediate 
width adjusting portion 75 of the upper connecting 
member 81 . The light collecting member 3 is connect- 
ed in the lateral direction. The connecting member 
cover 82 is placed on the upper connecting member 
81 so as to fix the connecting member cover 82. 

As shown in Fig. 58, the lateral connecting mem- 
ber 4 disposed at the lateral front base member of the 
roof comprises a lateral lower connecting member 
80', a lateral upper connecting member 81', and a lat- 
eral connecting member cover 82'. Since the con- 
struction of the roof inner side half of each member 
is nearly the same as the construction of the lower 
connecting member 80, the upper connecting mem- 
ber 81 , and the connecting member cover 82, the sim- 
ilar portions are denoted by the similar reference nu- 
merals and the description thereof is omitted. 

An outer end of the lateral lower connecting mem- 
ber 80', a wide lateral width adjusting portion 83 into 
which the upright wall 84 of the lateral front base 
member 5 is inserted is formed. Since the light col- 
lecting member 3 is not disposed on the lateral front 
base member side of the lateral upper connecting 
member 8V and on the lateral front base member 
side of the horizontal cover 128 of the lateral connect- 
ing member cover 82', the intermediate width adjust- 
ing portion 75 and the upper width adjusting portion 
76 are not formed. Nearly in the same manner as the 
connecting member 2, the lateral connecting member 
4 is mounted on the lip grooved steel member 115. 

Figs. 62 to 64 show another roof member fitting 
101a. A bolt 104a has a cylinder portion 114, a male 
screw portion 112a, and a head portion 113. The di- 
ameter of the cylinder portion 114 is slightly larger 
than that of the male screw portion 112a. The diam- 
eter of the cylinder portion 114 is smaller than that of 
the head portion 113. The male screw portion 112a is 
disposed at the upper end of the cylinder portion 114. 
The head portion 113 is disposed at the lower end of 
the cylinder portion 114. On the protrusion 105 of the 
horizontal base plate 102, the cylinder portion 114 
and the male screw portion 112 are disposed. 

Since the construction of other portions of the 
roof member fitting 101 and the mounting method 
thereof to the lip grooved steel member 115 are near- 
ly the same as those of the roof member fitting 101, 
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the similar portions are denoted by the similar refer- 
ence numerals and the description thereof is omitted. 

As shown in Figs. 65 and 66, the connecting 
member 117a mounted with the roof member fitting 
1 01 a is not separated into a lower portion and a upper 
portion. As shown in Fig. 68, bolts 104a of the roof 
member fitting 101a are inserted into a round hole 
124a and elongate holes 125 which are defined on 
both sides of the round hole 124a at predetermined 
intervals. The round hole 124a passes through a cen- 
ter portion of the horizontal portion 142. The elongate 
holes 125 pass through in the longitudinal direction of 
the horizontal portion 142. A nut 143a is fitted to the 
male screw portion 112a. Thus, the connecting mem- 
ber 117a is fixed to the lip grooved steel member 115. 

Although the construction of other portions of the 
connecting member 1 1 7a is nearly the same as those 
of the connecting member 2, since the connecting 
member 117a is not separated into an upper portion 
and a lower portion, it is not necessary to define the 
connecting bolt hole 140. 

When the connecting member 117a is mounted 
on the lip grooved steel member 115, if the connecting 
member 117a is of standard length type, as shown in 
Fig. 68, each bolt 104a of the roof member fitting 101a 
is positioned at the center of the elongate hole 125a. 
However, even if the connecting member 117a ex- 
pands from the center portion in the longitudinal di- 
rection due to temperature change or direct sun light, 
as shown in Fig. 67, the bolt 104a of the roof member 
fitting 101a easily moves to an end portion close to 
the round hole 124a in the elongate hole 125a. Thus, 
since the bolt 104a is not twisted, the fixed portion of 
the connecting member 117a is not damaged. 

When the connecting member 117a shrinks from 
the center portion in the longitudinal direction due to 
temperature drop, as shown in Fig. 69, the bolt 104a 
moves to the outer end direction in the elongate hole 
125a. Thus, the distortion of the bolt 104a is absor- 
bed. This applied to the above-described connecting 
member 2 and the lateral connecting member 4. 
Thus, the bolt 104 of the roof member fitting 101 
moves in the elongate hole 125 of the lower connect- 
ing member 80. As a result, the roof member fitting 
101 can absorb the distortion by heat expansion and 
mounting error. 

In the above-described embodiments, the lip 
grooved steel member 115 as a horizonal beam was 
used. However, it should be noted that with an angle 
steel member or an unequal angle steel member the 
lower end of the leaf spring 103 of the roof member 
fitting 101 or 101a may be engaged with the flange 
thereof. In addition, a light collecting member 3 which 
does not have photo-cells may be used. 

Moreover, the roof member fittings 101 and 101a 
may be directly fixed to a metal roof plate or the like 
rather than a connecting member. The mark 107 may 
be a notch rather than the red mark. 



Claims 

1 . A roof apparatus, comprising: 

5 a plurality of light collecting members, 

each of said light collecting member having a pair 
of (left and right) vertical members, an upper hor- 
izontal member, a lower horizontal member, and 
a transparent plate, said upper horizontal mem- 

10 ber being disposed at a ridge side end of said 

vertical members, said lower horizontal member 
being disposed at an eaves side end of said vert- 
ical members, said transparent plate being dis- 
posed on the inner periphery of said vertical 

15 members, said upper horizontal member, and 

said lower horizontal member, said light collecting 
members being connected in a slope direction of 
a roof, 

wherein said lower horizontal member has 
20 a transparent plate holding piece, a transparent 

plate contact wall, and a cover piece, said trans- 
parent plate holding piece being adapted to hold 
an eaves side end of said transparent plate, said 
transparent plate contact wall having the thick- 
25 ness which is smaller than the thickness of said 

transparent plate, said cover piece being adapted 
to cover an upper portion of said upper horizontal 
member of an adjacent eaves side light collecting 
member and extending from the upper end of 
30 said transparent plate contact wall. 

2. The roof apparatus as set forth in claim 1 , 

wherein said vertical members each com- 
prises: 

35 a plurality of water proof protrusions long- 

itudinally formed at an upper end of the inner sur- 
face of said vertical wall; 

a horizontal protrusion piece disposed on 
the inner surface at the lower end of said vertical 
40 wall; and 

a vertical support leg being disposed at 
the inner end of said horizontal extrusion piece 
and vertically extending. 

45 3. The roof apparatus as set forth in claim 2, 

wherein said vertical wall and said vertical 
support leg each define a ventilation notch at the 
lower end on an eaves side end and a ridge side 
end thereof. 

50 

4. The roof apparatus as set forth in claim 1, 

wherein said upper horizontal member 
comprises: 

a sash-shaped horizontal piece; 
55 an upright wall disposed in the longitudinal 

direction on the upper surface of said horizontal 
piece; 

a horizontal upper surface being disposed 
at the upper end of said upright wall and extend- 
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ing on an eaves side of said roof, said horizontal 
upper surface being in parallel with said horizon- 
tal piece; 

a water reflecting wall folded to a ridge 5 
side end of said horizontal upper surface; 

a transparent plate support groove de- 
fined between said horizontal piece and said hor- 
izontal upper surface; and 

a fitting engagement piece having a down- 10 
ward extend portion, a first bend portion, and a 
second bend portion, which are connected in suc- 
cession, said downward extend portion extend- 
ing on the lower surface of said horizontal piece, 
said first bend portion bending on an eaves side, 15 
said second bend portion bending upwardly. 

The roof apparatus as set forth in claim 1, 

wherein the forward end of said cover 
piece downwardly bends, the lower surface 20 
thereof having a water proof protrusion. 

The roof apparatus as set forth in claim 1, 

wherein said transparent plate holding 
piece has a curved water proof aqueduct dis- 25 
posed at a ridge side edge and curves downward- 
ly in the eaves direction of said roof. 

The roof apparatus as set forth in claim 1 , 

wherein said vertical members each have 30 
a transparent plate support member disposed 
along the inner surface thereof. 

The roof apparatus as set forth in claim 7, 

wherein said transparent plate support 35 
member comprises: 

a hollow transparent plate holding frame; 

space means formed in the longitudinal di- 
rection at an upper portion of an inner wall of said 
transparent plate holding wall, said space means 40 
being adapted to allow said transparent plate to 
be held; and 

groove means formed in the longitudinal 
direction on an outer surface of said transparent 
plate holding frame. 45 

The roof apparatus as set forth in claim 4, further 
comprising: 

a plurality of connecting members dis- 
posed in the slope direction of said roof at prede- so 
termined intervals; 

a light collecting member fitting mounted 
on each of said connecting members; and 

an engagement hook upwardly extending 
on the ridge side of said roof to said light collect- 55 
ing member fitting and engaging with a fitting en- 
gagement piece of said upper horizontal member. 

The roof apparatus as set forth in claim 9, 



wherein said engagement hook is dis- 
posed on each of a ridge side and an eaves side 
of said light collecting member fitting. 

11. The roof apparatus as set forth in claim 10, 

wherein said light collecting member fitting 
comprises: 

a lower across piece; and 

an upper holding piece disposed on the 
upper surface of said lower across piece. 

12. The roof apparatus as set forth in claim 10, 

wherein said transparent members are 
connected by a light collecting member assem- 
bling jig. 

13. The roof apparatus as set forth in claim 12, 

wherein said light collecting member as- 
sembling jig comprises: 

an overlap piece disposed on the inner 
surface of the vertical wall of each of said vertical 
members and extending to an eaves side from 
said vertical wall; 

a cover connecting portion disposed along 
the upper surface of said cover piece of said low- 
er horizontal member disposed on the inner sur- 
face at the lower end of said overlap piece; 

a contact protrusion in contact with an 
eaves side end surface of said vertical wall of 
each of said vertical members, said contact pro- 
trusion formed in the vertical direction on the out- 
er surface of said overlap piece; 

a mounting piece disposed on the outer 
surface of said vertical wall disposed on the outer 
surface of said contact protrusion; and 

holding space means for holding said vert- 
ical wall formed between said overlap piece and 
said mounting piece. 
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